Because the importance of diagnosis and treatment of femoroacetabular impingement has increased recently, the interest in arthroscopic surgery has also increased.[@B1] The indications for arthroscopic surgery have broadened and include not only femoroacetabular impingement, but also synovial disease, intra-articular loose bodies, acute septic arthritis of the hip, etc. Compared with the osteotomy involving an extensive incision and dislocation introduced by Ganz, surgery through arthroscopy minimizes soft-tissue injury, which also leads to minimal scar formation, decreased blood loss and postoperative pain, and accelerated postoperative recovery.[@B2] Due to the need for special instruments, knowledge of the local soft tissue anatomy, and the mechanical traction needed to achieve the hip joint space, the hip joint is known to be a difficult region for performing arthroscopic surgery. In particular, while introducing the portals, the surrounding structures are at risk (e.g., the femoral nerve and lateral femoral cutaneous nerve anteriorly and the sciatic nerve and gluteal vessels posteriorly); therefore, the portals should be introduced carefully during surgery.

It is difficult to achieve satisfactory surgical access to hip lesions located medially on the anteroinferior or posteroinferior portion, such as synovial chondromatosis, through the conventional portals. Medial lesions of the hip are more precisely and completely approached through the medial portal. However, most surgeons avoid this procedure because of the risk of injury to the obturator and femoral neurovascular structures and the medial femoral circumferential artery. We herein report the technique, usefulness, and risk of the medial portal technique through a cadaveric study.

TECHNIQUE
=========

Patient Position
----------------

The patient was placed in the supine position on the surgical bed with a fracture table and traction device installed. After induction of general anesthesia, the intra-articular central compartment was generally checked first; for the peripheral compartment, the traction was released and the hip was flexed at 40° to 50°. Hip abduction was then performed, and the medial portal was placed for performing surgery. The initial draping included painting the medial aspect of the hip joint and covering it with disinfected sheets, applying the perineal post, and establishing traction ([Fig. 1](#F1){ref-type="fig"}).

Location of the Portal and Additional Technique
-----------------------------------------------

The authors evaluated the surface anatomy of the medial aspect of the femur in a cadaveric study ([Fig. 2](#F2){ref-type="fig"}). A total of four cadavers were enrolled in this study; two male and two female cadavers. Mean age was 65.3 years (range, 55 to 76 years) and none of the cadavers had a gross abnormality of the hip. We set the intersection point of the parallel line to the inguinal ligament 3 cm distal to it and the anterior border line of the adductor longus as A1, and B1 as the point 2 cm distal to A1 along the anterior border of the adductor longus. The middle points of the anterior and posterior borders of the adductor longus were set as A2 and B2, respectively, and the points on the posterior border of the adductor longus were set as A3 and B3. A needle for spinal anesthesia was inserted at each point ([Fig. 3](#F3){ref-type="fig"}). The needle was safely inserted with no injury to the obturator nerve or artery at the A1 or B1 point along the anterior border of the adductor longus. With the hip in flexion, and insertion of the needle for spinal anesthesia directed towards the medial femoral head and neck portion allowed for prevention of injury to the femoral nerve and artery, and medial femoral circumflex artery and its branches ([Fig. 4](#F4){ref-type="fig"}). Although this method cannot be considered to be absolutely safe, neurovascular injury is minimized by inserting the medial portal with the hip flexed at 40° to 50° and advancing it from the skin point 3 cm distal to the pubic symphysis and superiorly through the anterior border of the adductor longus. In addition, proceeding towards the joint capsule using a portal with a blunt tip could represent a safe approach without causing injury to the neurovascular structures. To prevent the above-mentioned risks when applying the medial portal, a guide wire with a blunt tip was inserted into a 15-gauge needle, the device was inserted into the medial joint capsule, and the joint capsule was penetrated after removing the wire.

DISCUSSION
==========

Hip preservation surgery has recently attracted interest in the orthopedic field.[@B3] As a result, numerous surgical techniques are being introduced.[@B4] In the past, for patients with synovial osteochondromatosis and other signs of femoroacetabular impingement, surgery involving exposure of the intra-articular femoral head by open dislocation of the hip was reported to show satisfactory short- and mid-term results.[@B5][@B6][@B7] However, complications such as a broad incision, the need for several weeks of postoperative non-weight-bearing, and trochanteric pain occured.[@B5][@B8] To overcome these problems, arthroscopic treatment has emerged as an alternative method. Indications for this technique include diagnostic evaluation of the joint, irrigation to prevent infection, synovectomy, removal of loose bodies or foreign objects, assessment of pathology of the acetabular rim and labrum, impingement of the joint, etc.

According to Dvorak et al.,[@B7] compared with the anterior and proximal trochanteric portals and the posterior trochanteric and anterolateral portals, the posterior and medial approaches seem to be more important/useful. To date, the standard portals for hip arthroscopic surgery have included the anterior, anterolateral, and posterolateral portals. Sekiya et al.[@B8] reported about a limited anterior approach, which is technically less difficult and has a low risk of neurovascular and articular cartilage injury. The common concern with these numerous portal techniques is the risk of major neurovascular injury. Among the conventional portals, the anterior portal is placed particularly close to the lateral femoral cutaneous nerve and the terminal branch of the lateral circumflex femoral artery; the anterolateral portal is located relative to the superior gluteal nerve; and the posterolateral portal lies close to the sciatic nerve.[@B9] The correction of bony abnormalities and joint lesions *via* arthroscopy requires full access to the peripheral and central compartment, and thus, diverse patient positions and portal locations have been proposed.[@B10] However, the conventional portal provides limited access to medial lesions of the hip, resulting in insufficient treatment. For these lesions, only an open medial approach has been considered as the conventional method; an arthroscopic approach to medial lesions has not yet been reported. The reason for the lack of such a technique is considered to be the risk of injury to the obturator and femoral neurovascular structures and medial femoral circumflex artery. Therefore, the authors attempted a medial portal technique to remove the loose bodies in synovial osteochondromatosis that were located medially. We performed a cadaveric study involving placement of a medial portal 3 cm distal to the medial pubic symphysis and just superior to the adductor longus while abducting and flexing the hip at 40° to 50° and approached the medial joint capsule of the hip acetabular teardrop site. By doing so, we anatomically confirmed that penetrating the needle just superior to the adductor longus prevents injury to the obturator nerve and vessel. Moreover, if the direction is towards the hip acetabular teardrop site of the medial joint capsule with the hip in flexion and abduction, the femoral nerve and vessels superiorly and the lateral femoral circumflex vessels inferiorly are not injured. Because this technique was applied clinically to patients and no complications occurred, we plan to introduce the medial portal technique. In addition, to prevent intraoperative complications, a blunt guide wire was inserted into the 15-gauge spinal needle during the initial approach to the capsule, and afterwards, the needle was inserted through the capsule without the blunt wire to minimize any neurovascular injury.

In conclusion, although complications such as injury to the obturator nerve and circumflex femoral artery etc. may occur, by making a careful approach based on clear knowledge of the anatomy of the neurovascular structures of the hip, the medial portal technique allows the operator a clear view for easy access to lesions and treatment of lesions located in the medial portion of the hip.
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![Positioning for hip arthroscopy. (A) Initial draping includes painting the medial aspect of the hip joint and covering it with disinfected sheets. (B) Insertion of the medial portal. The left side of the photograph is the lateral aspect and the right side of the photograph is the medial aspect.](cios-7-392-g001){#F1}

![The surface anatomy of the hip joint in a cadaveric study. The middle points of the anterior and posterior borders of the adductor longus were set as A2 and B2, respectively, and the points on the posterior border of the adductor longus were set as A3 and B3. A needle for spinal anesthesia was inserted at each point.](cios-7-392-g002){#F2}

![The actual anatomy of the hip joint of a cadaver. The spinal needle was inserted as described in [Fig. 2](#F2){ref-type="fig"}.](cios-7-392-g003){#F3}

![(A) Intraoperative image taken with the image intensifier. (B) The position of the operator.](cios-7-392-g004){#F4}
